Lu2SiO5:Ce (LSO) scintillator is one of the scintillators used for positron emission tomography because of its high eciency of gamma-ray detection. We tried to use LSO for positron annihilation lifetime and age-momentum correlation measurements because the high eciency is needed to reduce the positron irradiation eect during measurements. The high eciency with reasonable time resolution was successfully obtained by use of the dynode signals from photomultiplier tubes.
Introduction
There are several positron annihilation methods that are very unique and strong tools in many dierent elds.
A positron is an antiparticle of an electron, therefore we need to produce positrons. One way to obtain the positrons is by use of radioisotopes and the other is by the pair creation caused by high energy accelerators. Here we concentrate on the methods with the radioisotopes, especially 22 Na. The most important and often used method is probably the positron annihilation lifetime (PAL) measurement. Even in the case of PAL, the irradiation eects caused by the positron source will aect the experimental results [1] . There are two ways of measuring PAL, dual coincidence and triple coincidence methods. The systems for both of the methods have one detector for 1.27 MeV gamma-ray from 22 Na that appears almost simultaneously with the positron injection to samples. The system for the former method has another detector to obtain the time information of the positron annihilation, and the latter system has two other detectors for both of the annihilation gamma-rays. The triple coincidence method can give better time resolution [2] .
Positron annihilation age-momentum correlation (AMOC) measurement is also the triple coincidence method, and both of the annihilation gamma-rays are detected. The deference from PAL of the triple coincidence method is one of the detectors for the annihilation gamma-rays, is a high purity Ge semiconductor detector (HPGe). It is possible to say that AMOC is a combination of PAL and measurement of annihilation gamma-ray energy with HPGe, i.e. the Doppler broadening (DB) measurement. Therefore AMOC can give the positron * corresponding author; e-mail: hirade.tetsuya@jaea.go.jp age dependent annihilation gamma-ray energy, DB, spectra.
AMOC is a very strong tool to investigate many different kinds of materials, such as metals, semiconductors, polymers, and molecular solids and liquids [38] .
The irradiation eect is probably important for polymers and molecular solids and liquids, i.e. insulating materials. water [10] . Hence, the lifetime is shorter at higher temperatures [11] . The evidence of existence of the reactions of ortho -Ps was obtained by AMOC measurement [12] . Table I .
Experimental
The We measured two samples in this work. One was Kapton (DuPont) as a standard sample to obtain time resolution, because it has just one lifetime component, 385 ps [17] . The other was a fused quartz that was also a standard sample (NMIJ CRM 5601a) supplied by AIST with a known value of the longest lifetime as 1.62 ns [18] .
The total counts for these measurements were about 1.5
million. The lifetime spectra were analyzed with PALSt programme [19] . Table III . On the other hand, AMOC measurement is a triple coincidence method and then the eect of 176 Lu on the spectra will be very small. Therefore it is possible to apply wider energy windows even for the start signals.
Hence the count rate of LSO AMOC apparatus becomes, at least, 5 times greater than that of BaF 2 apparatus. 
